Bact. pullorum (Rettger) is typically a gas-producing organism. Occasionally, however, an anaerogenic strain is observed. Observations made by the writers may throw light on this phenomenon.
In certain tests made in connection with another investigation, certain strains of this organism which had been isolated from eggs or from chicks dying of bacillary white diarrhea or from adult stock, and which had been maintained for some years in the laboratory, were grown in extract and in infusion glucose broths in Smith fermentation tubes. At the same time several strains of B. gallinarum (E. Klein), the causative agent of so-called fowl typhoid, were grown in the same manner. The results were as shown in Table 1 .
From these data it appears that many strains of Bact. pullorum that do not produce gas in extract media may produce gas in infusion media; also that when any amount of gas is produced in extract media a larger amount is produced by the same strain in infusion media. Gas-production in sugar media is apparently strongly influenced by environmental factors independent of the presence of the specific fermentable sugar. t Bact. pullorum from infections in adult stock.
II. BACTERIUM PULLORUM INFECTIONS IN ADULT STOCK
Although cultures of Bact. pullorum coming from infected chicks or infected eggs are aerogenic, the writer has been able to demonstrate that anaerogenic strains of this organism do exist. It is a noteworthy circumstance, however, that these strains came in every instance from infections in adult stock.
The writers have already in another place (1918) presented in detail the circumstances attending an epidemic among adult stock in which Bact. pullorum was the causative agent. At the same time reference was made to two other epidemics in adult fowls caused by this organism.
Jones (1913) some years ago discussed an epidemic in adult stock, coincident with a serious infection of chicks on the same farm which was said to be due to Bact. pullorum. Since, however at the time of Jones's work, methods were not at hand for the differentiation of Bact. pullorum and B. gallinarum, it is not certain which organism was concerned in this case described by Jones. The present writers therefore wish to make it a matter of record that in three widely separated epidemics among adult fowls, each involving a considerable mortality, they have isolated in pure culture, and as the only micro-organism present in cultures from the blood and organs, three bacterial strains conforming to Bact. pullorum in all essential respects except that they are not aerogenic. It should be added that the clinical features of the disease, as well as the pathological findings at autopsy, differed in no important respect from those of fowl typhoid. It should also be added that in the ovaries and in the eggs from birds dying in one of the epidemics mentioned, aerogenic strains were also found; but these aerogenic organisms were not found in the other organs of the body, in the heart blood or in the pericardial or pleural exudates. These findings have led the writers, as elsewhere stated, to postulate two types of Bacterium pullorum: (1) Bact. pullorum a, aerogenic and found only in infections of young stock,' or as a latent ovarian infection in adult stock; (2) Bact. pullorum 3, anaerogenic, and observed only as an agent of active infection in adult stock. Slight fermentative differences between these sub-types may also exist.
An explanation of this diversity of type, together with the difference of selective action in the tissues of the fowl is not at present possible. The questions naturally arise: (1) Are both types present in the intestinal tract of fowls, and does the beta type produce generalized infection because of a difference in aggressivity? Or, (2) may the alpha type give rise to the beta type during the progress of ovarian or intestinal infection, as a result. of adaptations, or as a result of a selection of anaerogenic mutants? Is Bact. pullorum an instance of B. gallinarum in the making? One fundamental fermentative characteristic of B. avisepticus, and one by which it can be most readily differentiated from members of the fowl typhoid group, is acid-production in sucrose media. The fermentative tests performed by the writers, including a series of fowl cholera strains, showed all, except one, to be sucrose positive. This was strain 52, a culture referred to frequently in earlier publications (1912) as unique in the following points: (1) it is avirulent for adult rabbits, (2) it possesses marked immunizing power against infection with virulent (Table 2) . From these data it appears that strain 52 is persistently negative in sucrose broth while the other strains give high acidity. The writers find reported in the literature no other instance of a sucrose-negative strain of B. avisepticus. Thus culture 52 is the only sucrose-negative strain described and also
